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The aim of this study was to systematically evaluate state Medicaid policies for the treatment of hepatitis C virus (HCV) infection with sofosbuvir in the United States. Medicaid reimbursement criteria for sofosbuvir were evaluated in all 50 states and the District of Columbia. The authors searched state Medicaid Web sites between 23 June and 7 December 2014 and extracted data in duplicate. Any differences were resolved by consensus. Data were extracted on whether sofosbuvir was covered and the criteria for coverage based on the following categories: liver disease stage, HIV co-infection, prescriber type, and drug or alcohol use. Of the 42 states with known Medicaid reimbursement criteria for sofosbuvir, 74% limit sofosbuvir access to persons with advanced fibrosis (Meta-Analysis of Histologic Data in Viral Hepatitis [METAVIR] fibrosis stage F3) or cirrhosis (F4). One quarter of states require persons co-infected with HCV and HIV to be receiving antiretroviral therapy or to have suppressed HIV RNA levels. Two thirds of states have restrictions based on prescriber type, and 88% include drug or alcohol use in their sofosbuvir eligibility criteria, with 50% requiring a period of abstinence and 64% requiring urine drug screening. Heterogeneity is present in Medicaid reimbursement criteria for sofosbuvir with respect to liver disease staging, HIV co-infection, prescriber type, and drug or alcohol use across the United States. Restrictions do not seem to conform with recommendations from professional organizations, such as the Infectious Diseases Society of America and the American Association for the Study of Liver Diseases. Current restrictions seem to violate federal Medicaid law, which requires states to cover drugs consistent with their U.S. Food and Drug Administration labels. H ighly effective (cure rate >90%), once-daily, oral interferon-free treatments with minimal adverse effects are now available for hepatitis C virus (HCV) infection. Worldwide, an estimated 80 to 150 million persons have chronic HCV (1, 2) . If left untreated, chronic HCV can lead to cirrhosis, liver failure, and hepatocellular carcinoma (HCC) (3, 4) . Rates of advanced liver disease complications, associated health care costs, and liver disease-related mortality are rising worldwide (3, 4) . Regimens for treating HCV seem to be curative and reduce liver-related and all-cause mortality (5). Uptake of HCV treatment has been low in many settings (6 -8) in part because of the poor tolerability of interferon-based regimens. Widespread access to interferon-free regimens has the potential to greatly affect HCV morbidity and mortality.
Sofosbuvir, a pan-genotypic nucleotide analogue NS5B polymerase inhibitor indicated for treatment of chronic HCV in combination with other direct-acting antivirals (DAAs), was approved by the U.S. Food and Drug Administration (FDA) on 6 December 2013. Sofosbuvir is the first DAA indicated for use as part of an interferon-free regimen. Compared with interferonbased therapy, sofosbuvir-based interferon-free regimens show response rates greater than 90%, shortened treatment duration (8 to 12 weeks), and improved tolerability and safety (although with some combinations, lower responses are seen in persons with more advanced disease and certain HCV genotypes) (9 -14) .
The wholesale acquisition cost of sofosbuvir is $1000 per day (equating to $84 000 for a 12-week course) and must be used with 1 or more medications at additional cost. A fixed-dose, single-tablet combination of sofosbuvir and ledipasvir (an NS5A inhibitor) is now available at a wholesale acquisition cost of $1125 per day ($63 000, $94 500, and $189 000 for an 8-, 12-, and 24-week course, respectively). The high price of these regimens and high demand (actual or anticipated) for them has led payers to restrict access, although by law Medicaid programs are entitled to a rebate of at least 23% (15, 16) . Some payers have negotiated ample rebates; however, they have not altered their reimbursement restrictions.
Further complicating matters is that different federal standards apply depending on whether a beneficiary is eligible under "traditional" Medicaid or is "newly eligible" for Medicaid in 1 of the 28 states that have implemented the Patient Protection and Affordable Care Act Medicaid expansion provision (16). Within the 51 fee-for-service Medicaid programs, there are also different programs and requirements for different populations and different models of care financing and delivery (for example, fee-for-service and managed care organizations). For the purposes of this article, we have focused on state fee-for-service programs and not managed care. Because our focus here is on clinical factors, detailed legal analysis of the many complex Medicaid program rules is beyond the scope of this article.
In the United States, a disproportionate number of persons living with HCV have low income (17) . For purposes of this article, "low income" means having income at or below the highest state Medicaid eligibility limit for parents of dependent children. Currently, the state with the highest Medicaid income eligibility limit is Connecticut at 201% of the federal poverty level. 
METHODS
We evaluated Medicaid reimbursement criteria for sofosbuvir for all 50 states and the District of Columbia. We searched state Medicaid Web sites between 23
June and 7 December 2014. Locating criteria for coverage was difficult. Each state has different means of organizing Medicaid information online, no consistent word search was able to locate each policy, and each state required a different process to find the appropriate policies or forms. As such, this search was confined to online information. When state policy was unclear, and when states did not operate a fee-for-service pharmacy program, we indicated that the state criteria and policies were unknown. Only states with fee-for-service programs were included. ‡ Some states in their abstention policies (either generally or for persons with past or current substance use) explicitly state that persons must refrain from alcohol or drug abuse, whereas others are more broad in requiring that persons abstain from alcohol or drug use. § Requires screening for and maintenance of sobriety before and during treatment. Illinois does not specifically reference a period of abstinence but instead broadly requires that a person "not have evidence of substance abuse diagnosis or treatment" in the past 12 mo. It is also the only state to include a long list of data sources that will be used for verification, including but not limited to medical record entries, the state's narcotic prescription registry database, reports from a hospital, and/or records of an emergency department visit. 
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Data were extracted by 2 coauthors in duplicate and entered into a standardized spreadsheet; 2 different coauthors crosschecked the extracted data. Any differences were resolved by consensus. Each entry was double-checked by another coauthor to ascertain accuracy. For each state, the following data were extracted from Medicaid reimbursement criteria: whether sofosbuvir was covered (paid for by Medicaid) and the criteria for coverage. Most Medicaid programs require preapproval of certain medications before a patient may receive them, and providers must complete this prior authorization. For each state, Medicaid prior authorization criteria for sofosbuvir were also extracted, where available. The date of the state Medicaid reimbursement publication and uniform resource locators of the prior authorization and the preferred drug list were recorded and entered into a database (Excel, version 14.
[Microsoft]).
Criteria for sofosbuvir coverage based on the following categories were recorded: liver disease stage, HIV co-infection, prescriber type, and drug or alcohol use. For criteria about liver disease staging, data were collected on the level of fibrosis required for reimbursement (either none indicated, Meta-Analysis of Histologic Data in Viral Hepatitis [METAVIR] fibrosis stage F2 or higher, or F3 or F4), eligibility for persons with decompensated cirrhosis, and whether a liver biopsy was mandatory to provide evidence of advanced fibrosis. For criteria about HIV co-infection, data were collected on whether HIV status needed to be documented, and if positive, whether the patient had to be receiving antiretroviral therapy (ART) or have suppressed HIV RNA levels. For prescriber type, data were collected on whether the prescriber had to be a specialist (gastroenterology, hepatology, infectious diseases, or liver transplantation) or whether treatment decisions needed to be made in consultation with a specialist. For criteria about drug or alcohol use, data were collected on whether there were any substancerelated access criteria, and if so, whether drug or alcohol counseling was required, whether patients had to be evaluated for drug and/or alcohol dependence, whether a period of abstinence was required (1, 3, 6, or 12 months) before sofosbuvir therapy, and whether drug or alcohol testing and/or treatment was required before sofosbuvir therapy.
RESULTS
Overall, 42 states (82%), including the District of Columbia, had publicly available information about Medicaid reimbursement criteria for sofosbuvir 
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( Tables 1 and 2 and Figures 1 and 2) . Nevada is the only state that does not require prior authorization for sofosbuvir. Nine states have unknown criteria, with neither the prior authorization nor eligibility information publicly available. Of the 42 states, including the District of Columbia, with known Medicaid reimbursement criteria for sofosbuvir, 81% (n = 34) restrict reimbursement on the basis of liver disease stage ( Table 1) . In 4 states (10%), reimbursement is restricted only to persons with cirrhosis (F4). In two thirds of states (n = 27), sofosbuvir reimbursement is restricted to persons with advanced fibrosis (F3) or cirrhosis (F4). In 2 states (5%), reimbursement is also provided for those with moderate fibrosis (F2) and in 1 state for mild fibrosis (F1). In the remaining states, no reimbursement criteria are based on disease stage (n = 8 [19%] ). Sofosbuvir use is restricted in persons with decompensated cirrhosis in 7 states (17%). Colorado is the only state that explicitly includes persons with decompensated cirrhosis. Liver biopsy staging is required for demonstrating cirrhosis in 5 states (12%), although Arkansas also requires liver biopsy for evidence of bridging fibrosis (F3). In Tennessee, liver biopsy or transient elastography are the only options allowed to demonstrate cirrhosis.
Nineteen states (45%) require information about HIV status. Ten (24%) require that patients receive ART or have evidence of HIV virologic suppression.
Twenty-nine states (69%) have restrictions based on prescriber type. In 14 states (33%), the prescriber has to be a specialist (gastroenterology, hepatology, infectious diseases, or liver transplantation), whereas in 15 states (36%), treatment decisions can be made by a nonspecialist after consultation with a specialist.
Of the 42 states, including the District of Columbia, with known Medicaid reimbursement criteria for sofosbuvir, 88% (n = 37) include drug or alcohol use in their eligibility criteria for reimbursement. Eight states (19%) require that all patients be evaluated for substance use disorder or alcohol dependence, and 50% of states (n = 21) require a period of abstinence from drugs or alcohol use or abuse for all patients ( Table 2 ). An additional 9 states (21%) require abstinence only for patients with a history of substance abuse. Most states require that all patients, regardless of history, abstain from drug and alcohol use for 6 months (n = 11), whereas others require abstinence periods of 1 month (n = 2), 3 months (n = 5), or 12 months (n = 2). Most states (n = 27 [64%]) require urine drug screening before treatment to assess drug or alcohol use, with only 6 (14%) requiring testing specifically for persons with previous drug or alcohol abuse. Six states permit persons enrolled in addiction treatment to bypass abstinence requirements. Further, 6 states require drug and alcohol counseling. Overall, 69% of states (n = 29) had restrictions based on advanced liver disease and drug or alcohol use criteria, 5% (n = 2) had restrictions based only on advanced liver disease, 19% (n = 8) had restrictions based only on drug or alcohol use criteria, and 7% (n = 3) had no restrictions on advanced liver disease or drug or alcohol use criteria.
DISCUSSION
Considerable heterogeneity is present in Medicaid reimbursement criteria for sofosbuvir across the United States. Restrictions based on liver disease severity are common, with three quarters of states restricting sofosbuvir to persons with advanced fibrosis (F3) or cirrhosis (F4). One quarter of states require that persons living with HIV receive ART or have suppressed HIV RNA levels, whereas two thirds restrict sofosbuvir on the basis of prescriber type. Drug or alcohol use is included in the eligibility criteria of 88% of state Medicaid committees, with half requiring a period of abstinence and two thirds requiring urine drug screening. The restrictions are not consistent with the FDA-approved labeling for sofosbuvir or evidence-based recommendations and should be reconsidered (23) .
Most states restrict sofosbuvir reimbursement to persons with advanced fibrosis (F3) or cirrhosis (F4), which is inconsistent with recent AASLD/IDSA recommendations (20). These recommendations state that HCV treatment is indicated for all patients with chronic HCV (regardless of disease stage) because HCV therapy is curative; improves quality of life; slows liver disease progression; and reduces the risk for cirrhosis, end-stage liver disease, HCC, and all-cause mortality (21) . The recommendations state that patients at highest priority for immediate treatment include those with advanced fibrosis (F3) or compensated cirrhosis (F4) because of the higher risk for severe complications (for example, hepatic decompensation or HCC). Patients with fibrosis (F2) are listed in the next priority group for treatment because of their high risk for complications (21) . However, most states do not include persons with fibrosis (F2) in their Medicaid reimbursement criteria. Note that persons with advanced fibrosis remain at risk for HCC even after achieving sustained virologic response (SVR) and must have long-term surveillance (24) . In contrast, once HCV is cured in persons with mild to moderate liver disease, liver disease progression is rare. Requiring liver biopsy may pose the highest risk for death in HCV care with all-oral regimens.
The requirement that HIV-infected persons receive ART or have suppressed HIV RNA levels is also inconsistent with AASLD/IDSA recommendations indicating that persons co-infected with HIV and HCV are also at high priority for treatment because of their high risk for complications (21) . HIV accelerates the HCV disease course, with faster progression to cirrhosis, liver failure, and increased HCV-related mortality (25) (26) (27) . The safety and efficacy of sofosbuvir-based, interferon-free combination therapy for co-infected persons are similar to those among patients with HCV monoinfection (21, 28, 29) . Reasons are varied about why co-infected persons may not receive ART (for example, normal CD4 + T-cell counts and low HIV RNA levels) or have suppressed HIV RNA levels (for example, drug-resistant HIV). Physicians who treat such co-infected persons may prefer to commence and complete HCV treatment first, before ART initiation, because HCV therapy is brief; further, DAA therapy often limits which antiretrovirals can be used concomitantly because of drug-drug interactions.
Two thirds of states have restrictions based on physician type, which is inconsistent with current practice whereby internists, other primary care physicians, HIV physicians not trained as infectious diseases specialists, nurse practitioners, and physician assistants treat HCV with pegylated interferon and ribavirin. The availability of sofosbuvir-based, interferon-free regimens simplifies therapy and reduces treatment-associated toxicities, which offers an opportunity for an expanded provider base for HCV treatment in patients without advanced cirrhosis (30) .
The overwhelming majority of states restrict access to sofosbuvir for persons who inject drugs (PWID), those receiving treatment for drug dependency (for example, opioid substitution therapy), and those drinking alcohol. Most new and existing cases of HCV in the United States exist among current or former PWID (31) . Since 2002, the National Institutes of Health HCV guidelines support HCV treatment regardless of injection drug use (32) , and the AASLD/IDSA, European Association for the Study of the Liver, International Network on Hepatitis in Substance Users, and World Health Organization all advocate for inclusion of persons who use drugs in HCV treatment (21, (33) (34) (35) . A growing body of evidence shows that there is no justification for systematically withholding HCV treatment from PWID (21, 33, 36) . The SVR rates are similar in PWID with or without opiate replacement therapy (21, 33, 36 -39) . Drug use in the 6 months preceding HCV therapy initiation is not necessarily associated with poorer response to HCV therapy (40 -42) . Reported rates of reinfection after SVR among PWID are lowgenerally 1% to 5% per year, although concerns about reinfection rates in other subpopulations, such as surgeons, do not garner similar attention (33, 43) . Rather than recommending the exclusion of PWID, AASLD/ IDSA guidelines include PWID with earlier liver disease stages among a second-order priority group because of the prevention benefit of potential treatment; HCV treatment among PWID may decrease HCV transmission (21) . In addition, evidence shows that HCV treatment of current and former PWID is cost-effective, particularly when the prevention benefits are considered (44) . Further, Medicaid does not similarly deny medications for other diseases to persons who use or have used drugs or alcohol.
Alcohol misuse and HCV infection frequently coexist (45-48). Hepatitis C virus and alcohol act synergisti-MEDICINE AND PUBLIC ISSUES Medicaid Restrictions of Sofosbuvir for Hepatitis C cally in causing more severe liver injury than seen with either disease alone (4, 48, 49) . Persons with coexisting alcohol disorders are at a higher risk for HCV-related complications (4, 48, 49) . Curing HCV is easier than curing alcohol disorders because pharmacotherapy for alcohol misuse is limited, and behavioral interventions are not always successful. The SVR rates are similar in drinkers and nondrinkers (49, 50) . Further, the AASLD/ IDSA recommendations have no HCV treatment restrictions regarding alcohol use.
This study examined criteria in Medicaid fee-forservice programs only-not in Medicaid managed care organizations. Results therefore reflect a subset of overall state Medicaid reimbursement criteria for sofosbuvir rather than a comprehensive catalog of all restrictions in state Medicaid programs. Future research on reimbursement criteria in Medicaid managed care organizations will be important to develop a more thorough understanding of Medicaid enrollees' access to sofosbuvir.
Current restrictions may violate federal Medicaid law, which requires states to cover drugs consistent with their FDA labels. Under the federal Medicaid statute, virtually all drugs from pharmaceutical manufacturers that have rebate agreements with the Secretary of Health and Human Services (which includes the manufacturer of sofosbuvir) must be available under state Medicaid programs, with only limited methods of restricting coverage (19). None of the restrictions on sofosbuvir coverage detailed here seem to meet the criteria for permissible restrictions. Although the price of new therapies creates financial challenges for federal and state Medicaid budgets, decisions for prioritizing patients for more immediate therapy should be based on clinical criteria and medical evidence. It is recommended that the restrictions be removed; apart from potentially being a human rights violation, they do not make (economic) sense in terms of clinical, public, and long-term health. In setting restrictions as a concession to economic constraints, the significant longer-term public health and economic benefits of curing HCV should be considered and weighed against the upfront treatment costs.
Concerns include that full coverage for HCV treatment could, in the short term, mean less coverage for other conditions. It is unrealistic, however, to expect that all potential candidates will immediately seek HCV treatment. One example of this is Massachusetts. Despite relatively unrestricted sofosbuvir access in its Medicaid fee-for-service program, recent data indicate that only 14% of Massachusetts Medicaid enrollees known to be diagnosed with HCV are engaged in treatment (51) .
Transparent, easily accessible, consistent, and evidence-based Medicaid criteria will permit greater and more equitable access to DAAs. As the HCV standard of care changes over time, it will be inefficient and costly to have differing treatment access protocols in the 51 fee-for-service programs and many more Medicaid managed care plans, with all of them being revised over time. More consistency is needed across the system so that where a Medicaid patient lives does not dictate what treatment she or he receives. Although this study examined sofosbuvir in particular, the first FDA-approved DAA as part of an interferon-free regimen, Medicaid may be setting a precedent as new DAAs are approved. Medicaid policies should be responsive to changes in standards of care and new treatment developments. State Medicaid pharmacy and therapeutics committees (or their equivalent) are generally responsible for implementing these policy changes and should be expected to act as expeditiously as possible to ensure that significant clinical changes are addressed in state Medicaid programs. These data suggest that state Medicaid policies for access to new DAAs should be reviewed and revised in line with national clinical recommendations.
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